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' into what structton students need m order to learn a skill;

IntroductlorJ S ' “ e

This paper concerns the ‘content ot the instruction presented to a. student etther by an
tntelltgent tutorlng system or by SOme conventional text, such as a textbook or a computer
user's manual (which is the kind of text we have recently been most rnvolved with). To staté '
the questron directly. “when the goal -is to design tnstructtonal matertals for shkill Iearntng
how much instruction - should - be provrded and |ust what must it constst of? Our geal in
attempting to " answer thts question is to develop gurdeltnes t desugners of educatronal

software and writer8 of instructional’ toxts guidehnes. that rctlect COgnllIVG scrence resoarch

‘e

{

1

Wiiters and tnstructtonal designers who are concerned about thts iIssue have tended to

' r
fall into two ‘quite distinct camﬁs he expounders # who belteve ‘that - rnstructton shoul/) be

, -as ‘complete and as explicit as possible, and the mrntmaltsts who believe that |nstructton

shouId above all be brief and should feave much to the learner's own -exploration. The fact
is that, both goints of view have some merit aad both are. backed up by some-experimental
research.  So the instructional destgner IS strll Iett, if the farch: when do you expound and

when do you-mlnlmlze? What we plan to do in this .paper is first to "outltne each of these
_ A

two positions and the s'upport:thar has been mustere/d forl them. " Then we will tr)r to resolve
the \conflict of the two positions by describing the conditions under which more or less
instruction seems to be needed. ._ ' _ ' '
N The«Case for the Expounders

< _
The - expounders’ vrew is .the fnore traditional: “ an ‘mstructional text for novice learners:

should be as complete as possrble it sheuld assurhe little if any prior knowledge and shpuld

provide detailed expoéttton of all relevant points” This point of view is- heId by wrrters of both
.
textbooks and computer manuals. Ftobert Tausworthe for example outllnes several Ievels of

~

detail for documenting computer software  The htghest level of detail |s called tor in what
1

hve labels Zlass A documentation,” which he describes as tfollows:
'

"Class A documentatton' is the most detailed, it‘ contains specific definitions and
detailed descriptions ot every significant factor gor item within the software

specification. ... This level of detail probably finds its most a’}hcabthty in user &
® manuals, and rightly so. The writer of a user manual is ggrjerally unavarlable tor-
consultation, so the usér needs the extra detail.” (Tau Wworthe (1979) pp.

n - . "

158-159.]' - - ~
’ /

Some designers' of intelligent tutoring systems hold a. similar view:  Since s_tu°dents

b
d
\
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become frustratéd by repeated early failures, tutoring's{/stems should be designed to protect

I'

organnziI the wmaterial, skillfully and- presentlng more explucnt. |nstructlon especrally tn ‘the

early -st

-

L3
~ . ¢

] T ' .

- Hecéntly, we did some experimental studies that produced evidence _supporting the

expounder's case YFteder Charney & Morgan 1984). ‘We prepa ed two versions of a
'computer user’s manual wltch taught novnces a basic set of commands for the operating
'system ap the IBM Perspnal Computer One versron of the manyal was fully elaborated

with definitions, analogres examples metaStatements about the tekts organization, aqd SO

on. The second version , of the manual was about one- third -as long (3500 words as

opposed to 11.000). and omit all of these elaboratiens. thur/a 1 Illustrates the differences

‘between the two versions with sidd-by-side excerpts. (

In Our experiment, we brought in 40 inexperienced computer users, gave them one of

the two manuals to read, and then took .away the manual and "asked them to perform some-

tasks on the computer. In addition to varying the amount of -elaboration in the manuals, we
also desjgned our expenr_nent 10 “recreate two commgn Iearning situations. ~ Sometimes
people have specific goals: in mind and turn.to instictional' materials to find information
relevant 1o those goals. At other times. people come to ‘iearn a new skili with only a.
general idea -of how they will “make use of wha they - Iearn We simulated these two
learning condlttons by. giving half of our subjects advance trrformatton about the tasks they
were goung to perform. These sub]ects would then read the manual with the 'specific tasks

in mind.

So the basic design of the experiment was as follows. We divided our subjects into two

groups' "Subjects in the “Before” group read. the: instructions for the tasks they woukd be

expected to do on the computer before they read the user's manuat-"Sub‘jects- in the “After”.

’0

group were srmply told that the tasks would calil on information -in the# manual. they saw the -

instructions for the tasks only after they flnlshed readlng the manual., Wrthln these two
groups half of the sub]ects read the - etaborated manual and half the. unelaborated manual
_'Subleots were givan 4o mlnutes to read their ve»rsron of the¢ manual and were told that the
manual would not be available to them after the reading pe_fiod was “over. " After the

subjects read the manual, theys were asked (9] carry out the tasks on the computer:

renamtng files, creating’ subdirectories, copylng and delenng »ﬂles and so on (The exact list

4 .

' o~ ' . ' .

A N & L. ’
: : . . :

students initially from committing too'many errors. Designing, such system's involves both
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of tasks is found m Frgure 2) As the sub|ects ‘worked, the computer kept a record of
every command they typed and the trme at whrch it fvas entered The measures of how wjfl
sub]ects perfOrmed were whether they were able to do the tasks and how efficiently they
worked (i.e.. how much time they took" and how many commandsv they had to_r%f to the

computer). ' ) ' . _ R

“

A > : . . - -

*

The results showed very different trends for, the Before‘-and After groups 'The Before

group the .subjects who Had specrfrc tasks n mrnd when they read’the manual performed .

~

much more . effrcrently wrth the short. unelaborated versron of the manual. On the other

hand, the After group performed much- better with the longer, elaborated manual. Figure 3 e

-

k)

shows this pattern for the average number of commands sub|ects issued to complete the

tasks.? L " .

Even though we found the shorter, unelaboraterf manual to work. better  for. the Before

/

mstructronal texts

¥
group, the results in general support~ the expounde s case. As writers of
we can't assume that aIl Iearners wrll come in wrth\a

uch glearly defined goals as the Before
group subjects . In fact, the subjects who read thé unelaborated manual anhout having
specmc goals in mind consrstently Had the - worst performance On Qalance these learners
seemed more greatly impeded by under-elaborated texts than thef more drrected iearners _

were by the over-elaborated . version. So it seems advisable to play it safe and provrde .

{

elaborated instryction ‘Jo-all learners. | : .
., : . . - .

. . N . 4
- Our study then, provides some support for the traditional view that instcuction should g;

complete and explicit.- However our experiment )nade one crucial simplifyirtg'aséumptlon )

1]

that does not seem to hoId good in the real world We ensured that our sub]ects would sit .
v ~

down and read through the manual before they began work on_the computer The fragrlity

of .this assumption’is where f%e Mrnrmalrsts begln their case.
. ¢

» : ’ S The Case for the Mrnrmalrsts , '

?

N

Observatron of learners actually usrng instructional texts suchS& computer manual¥shows

19 read mstructlonal tnformanSon even when the relevant

that they are often quite unwillin
"passage is easy to locate’ THgy prefer to figure things out on their own. or to ask

'someone (cf. Wri.ght, 1983; Scharel:- 1984; Carroll, 1984). John Anderspn (Plrolli & AnderSort.

' 1984) has observed that even when ‘learners do read the'._text, they seem to use 'relatively fp :
litle "of this information during task performance'. From this point of view, ‘providing complete
. . * . . [ 4

. . Y '

e




. “and detailed instruction is of little, practicgl use to the learner.

- ‘( ’
. . " !

.

: : : -
Designers of so-called,"minimaliet training materials“ proceed . on the assumption’ that v
Lo : willingness to read a manual is inversely related to the manual's length,. that people ifi,
general want to start doing things instead - of readlng about “them and that therefore
mstructlonal materials should acnvely encourage’ dlsc:;fery Iearmng by ‘providing "as little prose
h

as possible. As John Carroll (1984) describes it: “The first prrncrp,le of Minimalist desrgn*rs

e to slash the verblage thars whero the . name comes from (ie.. less to read.can mean

o A}

better training).” He put this prrncrple into pracnce in a tutorial ma-réal for a commercralv/'“
word processing system (the IBM Dlsplaywnter System) and produced a revised mx\ual that .
was one-fourth the length of the original. Carrolls principles for shortening the \manu’

. _'i'ncluded two' major Steps. First. he slashed everything he considered irrelevant to the _task

.

at hand,

. . > ‘ oo .
. "...eliminating all repetition+ all summaries, reviews. and practice’ exercises, the -/
’ indéx, ang the troubleshooting ‘appendix. ...All material not relateéd to doing office N,
work was eliminated or radically cut down (the welcome to word = processing, ' i
. overview, 'descriptions of e system s;atusfline. details on the system .
. -, components.... etc.).” (p.5)] \ ' S ' 2\

, Carrall's secor.)d'step' was to take ‘what was left. the relevant informatien. and delete

.

parts that he believe,d learners would be, able' to learn on their own.

) Ry
’Procedural detalls were deliberately specified mcompletely to encourage learners
to kecome more exploratory. and therefore. we hoped. more highly *hotivated and
volved in the learning dctivity (e.g. the function eof the cursor- step-keys was
VN . inthoduced with an invitation to ‘Try- them and see.)” [Carroll. p.6]> : . ' <
. ¥ T N . e
v, . X v o
' P ’ - P ) N\
' Carroll's manual was 4utorial in the sense that. readers ‘were expected to try thin;f; out

L

: ',gé they read about them,- Carroll foynd that after working through' hise minimal vergion of
| .. the manual. people learned the same basic rﬁfo_rmatioh more quickly.than. people who used -
the ‘commercially. developed versiion of the ‘manual Furthermore. when Carroll's subjects -

went on to study more advanced topucs they Iearned more new technrques more qurckly if

thelr rmtlal training had been conducted with the minimalist paterials. While Carroll himself

" admits that these initial efforts at designing. minimalist matenals have -be¢en exploratory (eg..
" as a result of the testing, he found he had to put, back some “explanatory sections as well -
~as some procedures that subjects actually could.n't figure out on theit own), Carroll's findings

Lo , .
in- the main- support the minimalist position: having less td read leads to equivalent or better

learning at a faster overall rate." .
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S o Resolving the Gontradiction :

"So here we have two seemtngly contradxctory posmons each wuth expenmental evidence

to back n up. ‘mught seem tempting at this ponnt to conclude that expenmental data are'
\useless for. resolvnng writing controversles " However, belng made ©df sterner stuff ‘we
propose to resolve the contradiction by restatlng the problem from "a new pérspective. " The
. mistake that both expounders and ‘minimalists often make 15 1o focus on length per se (or
de'gree of detail) as the .critical issue L}ength'us not really the ,issue ‘The expounders” goal
is'l-n'ot'to write trne longest text possible: they in fact try to produce texts that are-. as

conoise and relevant as possible, gwen'what topics must be covered. In an important

o

r'espe_ct: the minimalists try to do exactly the same thing. Obv)ously, the difference lies in

what they consider this relevant. essential information to be.
i N . 0

- a -

- Our position. is quite simple: when «you teach a skill. -you have to convey information of.

"' various kinds. Some kinds of unformanon should be elaborated with |lIUstrat|ve examples and
‘detanls other k|nds do not require such a lengthy treatment° It we a~re right, then the
expounders are lncludlng |rrelevant |nformat|on by giving detalled treatment to all pS‘hts and.
Anot 1ust the.ones that need lt’ Coxersely the’ minimalists may be “ underspecnfylng some

ponnts when learners would benefn greatly from more elaboranon
) . . o Y
. .

o Our more recent work §nd Charney's dissertation research investigate two concerns ()
in what kinds. of Iearnlng situations do learners. benefit fromghaving more. detailed lntormauon
and (2)- what .klnds of information need such elaboration? Each of these questions adds_an

tmportant dimension to the questidn of instructional content. In.this section. we will discuss

-

¢

each of these dimensions, starting with the secend: what kinds of information are involved in,

skill Ieeining and should some receive more elaboration than others?

pASE ' '

Kinds of information - " N L ' .

»
A

)

) We believe that good skill performa_née on a novel task requires four t,hings::-

'

1. Appreciating the meaning .of novel concepts and procedures.” For example, in
learning to use an IBM Personal. Computer, one might be jntroduced to special
function keys . that allow the user to edit and  re-execute a command that was
issued previously, without retyping the command. The learner has. to appreciate
‘the ‘concept of reissuing a command, as well as Iearning the specific funcnons
of each of. the special “keys. ' : o "

L]

2, Remembering to use the procedure. ”Knbwing" at some level that such function |,




..) o .

‘Keys exist does not mean that the user will remember to use them- at the
appropriate time rather than retyEing the command.. . 0T

3. Selecting the' most appropriate pracedure’ for the situation -at hand.  Even’ if
learders do remember the functi(ln keys in time, the- situalign may allow
alternative combinations aof, the keys to be used. At this point, learners have to

. know enough to"choose among’ the options int‘ellige’ntly.. : _ ' ' .

4. Remembering the exact requtr’ements of the procedure and understandrng how to )
fulfill them in a specific situation.  Once the‘tearner has decided to use a
- procedure/ he or -she rtust know how ‘to- execute it correctly.” For -example.
where must the cursor be .postioned”? Is pressing the function key enough or

‘must you also type a carridge return? . : : ' v
. . . - . i

a

Elaborations in,the text may "_touch on any of these topics. theebasic concepts. whep

they are relevant and how one applies them ‘For example. when' the goal of a task does

n_ot exactly match t_he function of any knowp procedure. a subject with deeper understanm'

of the  function of each individual procedure may more eastly construct an effective

combination. . Elaborations about what condtttons affect the usefulness of a procedure can’

help subjects plan out ‘more efficient sequences of actions. Finally, supplementing a general.

. - [ o —
syntactic rule for a, computer command with specific .examples can help subjects set more

' ‘specrtic.'standards for what their own commands must look ltke. L _ A

In our first expeniment, we used manuals that either *elaborated on all of these points or
- . \ . . . .

‘dn ngne of them. However. not all types of information may need the elaboration. We .

_tested this posstbtltty by |ntu|ttve|y ¢lassifing the elaborattons in our manual” mto two groups
Elaboratlo?ﬂs were classrhed as conceptual’ if they concerned basuc concepts, such as the
p_urpose.of a command or-when to use it That rs.__these elaborattons dealt with any of the
first three types of information oescribed _aoove. \Elabgrations were classed as "procedural”

if they cdncerhed the--fourth type of information/ how to issue commands correctly (e.g..

examples of commands, details about notation conventions. etc) Four versions of the’

manual were then produced:on contained both-conceptual and procedural elaborations, one
contained rieither type. one cotained - just the: conceptual elaborations and one just the
procedural ‘ones. In this ﬂway we could tell whether the. advantage we found  for “the
elaborated manual in our first experiment was due to the conceptual eIaeration,s‘. the

{

procedural elaborations, or both,

This .experiment was conducted in_a vé_ry similar, fashion to the- first experiment. except

that no.subjects were given advance information about the tasks they would perform. So all




’ ) . . . "

- subjects’ started by readlng one vergion of the manual Then ‘the manual wés removed and
sub|ects performeéd -a sel of tasks "on thé computer " This t|me our subjects |ncluded aQ .
novice computer users and 40 experlenced computer users none of whom had ever used
‘an 'IBM-PC’ We expected, that the novuces mlght need elabo(atrons of both klnds while the

:expertenced computgg users (who were already famtllar with bas|c computer concepts) mlght

v

- " only need the procedural eIaboratlons -

G- ~ .
¢ . . . . . i . -
. v .

‘We found that regardless of previolis compuler experience, subjects who had réad thg
. . & - > . . . .

- manuals containing  procedural elaborations were by far the most efficient at task
\‘perfor_mance. The conceptual elaboratrons seemed to have no effect whatsoever ‘ having
the conceptual elaborations alone produced perlormance no better than ‘havin§ no
. .elaboratlons- at all. and adding the cénceptual eIaboratlons to the procebural elaboratlons

[

‘Was equrvalent to havmg the procedural elaborattons alone Frgure 4 shows this pattern

again for the number of commands subjects rssued to complete the tasks’ L [."-
This experiment provides striking evidence that. user's manuals need procedural
- elaborations:  -both experienced and novicé computer usere learn. better with them ' than
thout them. The fmdmg that the conceptual¢elaborations were useless even for the novice
::xputer users is a bit surprising. Charne/y's drssertﬂlon research foIlows up on this- result
.by separatmg out the various types of m@rmahon we had lumped together as conceptual."
In partlcular. she is looking at how people decide. when t& use one procedure rather than -
another. ~'Certain kinds lof conceptual information may play a large role ‘in 'this kind of
d%sion and may very well work better ‘with elaboration.
. ' ‘ _ o . _ - \’ o /
The important conclusron to, draw from this study Is that .we . should not try to adopt a
- uniform level of detail for every aspect of arvlnstructronal text. -It seems posslble to sort
out- different.. kinds  of mformatron that wor}_< best with dffferent degrees of exposition. It
wdﬁ'd be a ‘mistake. however, to conclude that certain types of information always need_a
certain level of detail The.studie;;* described above all, dealt with a particular kind ofs skilk
~Iearn|ng srtuatlon learning to Juse a computer system. If we consuder what |s lnvolved in

this kind of learning sttuatron it may become Clearer why pé'ople benefttted from additional

rnformatron on how to issue commands but dld not benetit from addrtlonal conceptual

l
.information, - C .
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L
Kinds of learning gituations -

_,-' A learning situation typically involves three ‘things: learner, some means of instruction
(for our purposes, an inst;uctional text),.and a task or job that the Iearner. .ultimately'wants. o /
T to do. In order to distinguish different kinds of learning situations, it is _useful-{ to, think Y
atgut how much. the learner -must depend -on Jhe text in order to do the task. "Le't\A

[y

cqabider a few typical instructional texts: '_ ' ) ' Sy

) lnstru.otions for assembling a bicycle or setting the date on g digital watch.-

o Cookbook recipes. directions ‘for knitting a swealer.

. . ~ . ’ : i
i g - S . *

e« Manuals for using a computer program or operatrng system. o

. Textbooks/rntelllgent tutoring systems about ma(th wrlttng phySICS or computer
programming. ' _ ; . 5"
. . : e - ' s
The items on this Irst are arranged in order from most to least learner dependence of

the text. Consider the first situation. If you re reading mstructlons tor puttlng tobether a’
'ktd's' bicycle. you've got all the parts nght in the cgiton. there’'s only one thing you can
make ouf +of those nparts and there's only one right ‘way to put the- parts 'together (not
oountlng r_ninor .varllatloWadjustlng the seat ' and ‘pedals, att'a?ching' optional tralnrng'
wh,eels, etci)., You aooomplish the task by reading- a step in the instructions and then
rmmedlately j“carrylng it &t' There's no need 1o- ”master” the |nstruct|ons you don't need . .
to remember them onc blke is put together, you dont expect them to help you-accomplish -, |
any other task. Stnce you can go back and forth from the tnstructrons to the task, you
dont even néed to h0I the ‘current step in memory very long. So. in this sttuatlon "the
‘- Iea\rner iS* very dependent o_n_the text-. " The learner consults -the-' text’at every point ddling
'performance of the task and expects to use:the instructions every time the task arises. but
not-at any other ttmres. . _ | .
. - : ‘ .

Because of this ﬁ'}pendence the |nstruct|ons can consist almost exclusrvely of proceduraI'
mformatron the Irst of, steps to be carrled out in szUence Conceptual |nformat|on can be .
omltted aItogether as long as the assumpttons of. the situation are maintained  This is the |
result that Bmith and Goodman (1982) obtained when they studled people learning to put ' -
« together simple flashlight circuits. They found that adding” conceptual information about the‘

cornponent parts of a circuit (e.g:. a, circuit conststs of a battery a switch and a light) or . - /

®information about how a circuit works (e.g.. how electricity flows through it 1o light the bulb),
| -2

\ . : . , .
- o
' . - ) . . . . . - n
.




‘use them at the appropriate time a\nost without. thinking Qut them.

.9. ] .
P

didn't help people assémble the circuit more efticiently. However, “when th'ese'same people
were later asked to dlagnose what was wrong with a faulty curouit.. Ahase who .had learned.
how a circuit works did the best Job. They also did a better |ot;at reassembling the crrcuut.

from mem0ry though this advantage was. not significant. The point is that askrng people to

apply what the%/ know or to work from ‘memory departs from the assuMpt|0ns of this type of

learning situation, so other lypes of information may become. important to have

¢ -

‘Contrast the assembly type' of situation with the situation we have been talking most .

~ abeut: learning to use a computer system The biggest difference is the r1elationship

between -the information in the sext-and what the learner wants to accomplish. In ‘the

bicycle situation. .yoy want to put a’ bicycle together and that's exa"ctly what the instructions

'teﬂ you how to do. * In the computer srtuatron the procedures you learn about are a means-

to a more distantly removed end. ~ You turn to a irl’anual because you want be able to wrrte'
letters or analyzg. data or plan a budget on the computer " The manual doesn't talk a-bout

how to write a letter it talks about how to start a ﬂle. how_ to enter text, how to move the
- ’ - . M.
cursor and how to save the file. _ "
-4 . . - : . . : ’ i .. &9 i

-

The instructional text. -then. is teaching general procedures that you can apply over and

over again as part of 3 whole range of tasks. The goal is to work independently of. the

a

tgxt When. you know how to, use a computer operating system or .a text' editor. foy

example. you have learned the most common commands and procedures so “well that*you

.
L

' The features of this learningi 'situaﬁon/have some important COnsequences for what the
inst'ructional text can look like. “For example ther procedural rnlormation can’t.he as specific .

ffs( in the assembly situation. The assembly instructions for a bicyclev can réler _directly to

the parts you will work with, such as insert the front wheel assembly4procket |nfo the

: lateral wrdget " The writer of a computer manual has much Iess certainty about what you .

are’ working with or what you want to accomplrsh‘ So computesy manuals contain piocedural

information in the form of abstract rules that can cove .a large- number of situationd.  As

- the user, you have to figure out how to apply the rule cbrrectly tg your. partivelar task. The

only way for the manual to . be specific is 'to supply a hypothetical example or “other

-~ - ’

_elaborations about how the rule wofks. e .-

: ’

/ o The amount and type of procedural information needed in the bicycle assemlbly' type of

»

[ 4] ' ) ’ b
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situation is quite different from that needed in a computer manual. So we cannot conclude e

' that, certain types of tnformatton always need a certain Ievel of detatl . ;
o v
. S Conclusnon . T o t \

S . .- . .
" .

The goal of this talk was to explore decisions about the content’ 'ef‘“instructional_ texts:

s of this
nd detailed.

what to say and how much to say. First. we contrasted two overly
.,:lssue In one vnew mstrucnonal texts for novices should be completely explt 14
In the other. instructional texts shou|d cantain, nothing but the bare minunum’ of information.
We argued. that the problem is more c?omplex than a simple dtchotomy bmeen long and’
short. _ There .are two impor_tant dimensions that .must‘ be COnsidered:'(1) what kind of
information ‘the. @Fxt must contain and (2) what ‘kind of learning situation it. will.be used n.
When both of Shese dimensions are taken fully into account we may realtze the goal. of

LI §

creating the shortest possible mstructtonal text that also teaches skill most effectively.
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N ; 'Notes” -~ . =

. 'For’a ‘more. recent’statwent‘ of a stmilar position, see Price (1984). N ’
, .. _' R _ S
' °The difference - between the manuals arose- in how etficrently sublects worked Subjects
completed a\OUt the same number of tasks with erther manual We ‘take this to mean that
both manuals were adequate for ]earning the necessary mtormatton but the elaboratlons

made the information easier to use efficiently
. : . LA . : ' & . . L)

It is worth emphasizing that Carroll was very selective and very deliberate about what
information to leave out - of his misimal manual.” Carroll's “missing information” 1s therefore
quite different from the all tc')b common blunder made in ,many commercial computer
manuals of blithely oy tnadvertently leaving qut crucnal steps. The major danger in Carroll's
approach. is that other. lgss careful writers might conclude that they have carte ‘t)lanche to”
”slash verbtage” at will because people ”Iearn better from sherter manuals.” he faot that
Carroll is not as |nd|scr|m|nate as this in practrCe iS an important one. and one that we will

return to shortly. : s o

s o
llt should be pornted out that Carroll made other. chang®s’ to The manual in adglition to

making it shorter: he clarmed the terminology and organtzed the dISCUSSIOn around typigal

situations for. users It is therefore uncertain how mueh of the supericrity ot the shorter *
v_ersién 1S due to Ien'gth and how much to these other changes. . .
.l . .
. \ : -
°Charney s dissertation focusses:- on how to draw this distinction .reliably. It could be that

‘le reader’'s purpose |n reading a Jtext is the sole determinant of whether a grven piece of

infdtmation should be elaborated or not. On the other hand, it could be that there are

some - identifiable types of information, some of which should always.gir,ebeive detailed.

¢

treatment regardless of the reader’'s immebiate purpose )
- OReder (1985) discusées the.cost to the learner of havmg to read irrelevant elaborations

in ‘textbooks. Irrelevancres distract the reader’'s attention away from the rmportant information
+ [ 3

and make- the important information harder to recall.

!

It is intetesting to note that the benefit derived from the funtional elaborations - how

the circuit worked. rather than from the structural elaborations -- how- the parts related to .

each. other. The benefit derived fromﬂg‘ certain type of conceptual understanding, not from

.

conceptual rnformatton per se.

o
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ELABORATED

Since the computer has two disk drived
which can each contaifh a diskette, you
must specify whether: the- file you want
is in drive A or" drive B when you

give the fomputer' a command. ~ If your.
command doesn't specffy which drive
contains the file, the computer
automatically assumes that it can find.
the file in the "default” drive. The

next section -explains’ what the "default
drive” 'is, and how to tell the computer
to look on a different drive if
necessary. ’ :

, . Definition

ELABORATED

The B: ("B-colon”) in the command
stands for the right-hand disk driyé.
The colon signals the computer that
the letter or word preceding it is a
"device” rather than the name of a
command or- file. Devicés are pieces

of. computer hardware, such as disk

drives, a.printer or even the keyboard. X
After you enter the command, the B>
prompt will appear on the screen. L
From now on-the computer will
automatically look for files on drive B.

Figure 1

" the. right
now on, thé B> prompt appears on

L 4

Samples. of four types of elaboration

Meta-statement R

UNELABORATED

.

Since the computer has two disk
drives which -can eaoh contain a

diskefte, you must specify - .

whether the file you want is in drive
A or drive B when you give the
computer a command. If your
command doesn’'t specify which
drive contains the file, the -
computer automatically assumes
that it can find the file in

the: "default” drive.

, UNELABORATED\ :

The B the dommand stahds for
and disk drive. From

the scréen and the computer will
automatically look for files on
drive B.

L
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v , _ * Figure '1,. continued | o S
. - 2 L 4
L “ | o o Analogy | : o .
.o ELABORATED - ~ - .- ~ UNELABORATED
- When you give the computér 'a command - ' '+ When you give the ‘computer a _
concerning a file, such as TYPE, ERASE - " .command concerning a file, such as
or COPY, thd computer looks for the - TYPE, ERASE or COPY, thecomputer -
file ona "diskette.” A diskette, also ..\ - ‘looks for the file on a "diskette.” .
known as a “floppy disk,” is similar "7 To use a diskette, you insert It into
10 a small, flexible phonograph record ~ one.of the Two “disk drives” aon the
record, -except that insfead of storing - front of the computer cabinet.”
sounds, it ¢ontains infarmation which . - : + The drive on the left is called _
the computer can read, add to or delete.. . .- drive A and the one on the nght : B
All the files you create on the computer :s drive B . .
are stored on diskettes. So, in order . - o , \
. to work on your files. you must insert . ~ g
- the_diskette that contains them into - | . | T

the computer. You insert a” diskette

into Qqne of the two “disk drives” -on. "~

the frogt of the computer. cabinet. The /.
_ drive or\ the left is called drive A,

and the bne on the right is drive B.

s




! ' o Figure 1, continued. N . . 1 .,

Example ' S

The elaborated and unelaborated versions .
are for the most part ideqtical except for - (
the a(_idilion of the example (italicized hére)

13

Using COPY to Combine,-- Files

You can use COPY to ‘combine files. @poending a copy of one “file to the end of another'
file. -

" FORMAT

- The format of the command is: A ' ' , .

-

COPY [Loc & name flrst fule+next file+ N [Loc & name combined file.l

.&OG & name first file+next file...] refers to a list of the files you want to "add” together.
The names of the files are typed with plus (+) signs between them. You need to specify
locafion information for each filename in" the list in the usual way. with: drive and path
specifications.  When several filenames are listed in this- “manner, -thg COPY command
results in a new file in which the contents of the first file on the list appear first, followed
by the contents of the second file.” then the contents of the third file and so on. So -be
sure that the files in the list appear T the order in which you want them comblned

T <

[Combined flie] refers to the .new file that will contain the combined files; what you want to

call this file, and where in the directory structure you want it to- go. = Specify the location .

. in terms of a drive and a path to a directory as gsual 'Tyge the name you would like to
 give the file at the end of the path. . a’ ‘

For example, suppose you write a report in aeotlons, with each section in a

separate file. You want to format and print the report as one file, so you
combine the sections into one file. The following command takes three
files,. INTRO.MSS, BODY.MSS, and’ CONCL MSS and combinea them into a new f‘ile
called REPOR'I‘°

%

A> COPY B INTRO.MSS + B:BODY: MSS +8B: CONCL MSS REPORT < ENTER>

P

The combined file, BEPORT uill consist of the 1ntroduction, the body and the
conclusion. - . ,
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- Figure 2 o

. ‘Instructions for Tasks on the IBM-PC - o
These tasks - will -allow you to praclice using the ¢oncepts -you learned from the mapual..
You may work on these tasks in any order. Continue worﬁing until you are. satisfied.. that

‘you have completed the tasks to the best of your abillties.. We want you, however, to work =
as efficiently as possible. - ' . S ' :

Task 1. - Before you, in drive A. is a.disket'te, containing a. number of files. Some of- * “. .
these files have the word "PART” in their names, such as file "PART.1." We want you - '
“to change the names of these filess The new name'that you should give each file,
appears as the first line of that file. ) So. inspect the contents of each file that now has
"PART” in its name and give the file the name that you find on the first line of the file. = . <
Task 2. Fouf of",(he files on the diskette have the word "DATA” In their names. and the
abbreviation of a ‘month in their extension, such as DATA.MAR. We want you to create a
h data file mamed ALLDATA.83 that contains the contents of the other four data files
_appended together. Within ALLDATA.83, the files should appéar in “chronological” order:
that is. the contents of DATA.MAR should precede the contents of DATA.JUN because
Maxch is earlier in the year thag June. ‘ L ‘
Task 3. 'Next, you'should- create. two subdirectories, on .the- diskette in drive B. One
subdirectory is to be named PROGRAMS and the other named DATA. Movp all the files - .
that have the word "Program” in their names from drive A into the PROéRAQAS directory
on drive ‘B. And, similarly, move the “Data” files (including ALLDATA 83 from Task 2, if
you have already created it), into the DATA directory. You do not wapt any Program or
-Data files to remain on the diskette in drive A. | ' ' ‘

Task 4 Finélly. you shoUId eliminate the SOURCE directory and'everything, it contains from
the root directory of the diskettg in drive A. The root directory ory drive A should now
contain only a list ot files. S

< 5

., ' Your task is complete!

4 <
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